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,00011 This application olatos pnori.y to Provisional Application No. 60/245,705 

.JlUs AH. compos™ pok xhb ^^^o..u.^JJ^^:^ 

SENSITIVITY. REDUCTION OF HYPERGLYCEMIA, AND REDUCTION OF 
hypercholesterolemia filed on Noventber 2, 2000. The subject matter of the 
aforementioned application is hereby incorporated by reference. 

l1^Pl,rr„„„H nf fhi- Invention 

ion 

The disclosed invent.on relates to compositions and methods for the 



Field of thfi Invention 



[00021 ine oisciubcu inw....^ - 

improvement of msuhn sens.tivity, reduction of hyperglycemia, and reductton o 
hypercholesterolemia. Specifically, compositions comprising chrommm complexes 
combination wuh alpha-hpoic acid are provided. 
r>r-mnli"" ""b" Related Art 

,0003, Diabetes mellitus ,s a chrome disorder characterized by ,mpa,red 
metabolism of glucose and other energy-yelding..e,s,.d the late developmemofvascular 

and neuropathic comphcations. In this group of disorders wtth distmc. pathogem 
mechanisms, hyperglycemia ,s the common denominator. Independent of the cause 
disease ,s associated with msulin deficiency, which may be total, partial, or relative 
viewed in the context of coexisting insuUn resistance. 

,00041 Expenmentally induced diabetes in animals produces many of the same 
^crovasoular and neuropathology changes observed in Human diabetics. Treatment wit 
alpha-lipoic acid has been Shown to prevent manyoftbeneuropathologic and m,crovascula 

cha J.n ammals <Nagamatsu M, e. al., 0...es Cre .3:1 lOO, .9,5). Alpba-.ipo.c aci 
(also called liporcacid or th,octicacid)isasulfur-c„ntai„inglipid that is readily converted to 
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.„afro™i.sreducedfo™.d«o,cacia.Uac.sasa„e,n,ea.^^^^ 

*";:jr -e pa„ .a. a. .pica,, a— . — . an. wMcH a. 
..:;a,p..p„.a.— .^^^^^^^^^^^^^^^ 

„u.a.hio„e does not alter .he leveU of glutath.one, a,pha-„po,c acd .reatmen. does co.ec 
!n iaa p— by pa«.,a.„S in an— reaC.ons ho* .s,de an on s^de 
1. teen s.,yind.abe.,c tats, a.pha-Hpo.ac..— 

n acet,e.o„ne.indneed te.axat,on ,n .so.a.ed vascn.atnte 94 pe^n. (Kees^ A 
T^oJolo,. 42:343. 1999). A.pha-Upote acid has also heen shown to .nhthtt the 

:;:rof;cose.™ptotetnsontces.nd.a.ettetats,thete.pte^^^^^^^^^ 
L .eeptng addit.onal unwanted glucose front the circulatton ,Kha.a.s. M, 

..:t.enttne.pet.enta,™odelsofdta.e.^^^^^^ 
glucose metaboUc homeostases in both nervous (Kish, Y, et al., D,a„ 
oeulartissues(ObrosovaI,etal.,D,a*.«>/og.V.41:.442, 1998). 

,0007, The adntinistratlon of alpha-lipo.c acd to treat d.abetes base 
invest, ated in huntan subjects. Following its tntroduetion in Gemtany tn ,95 for 

n. of hver failure associated with the ingestion of toxtc ^ushroonts 
^es> alpha-lipoic acid was tested ,n d.abetic pat.ents w.,b neuropathtc contplatnts^ 
C:att;a.tLtbee.actnteohanis„(s)bywhicha,pba-hporcac.dwas^ 

„ot l^own, s„™e had speculated that this agent enhanced glucose up a. n o penph 
nerves. Additionally.others suggested that alpha-lipoicacidlevels were depletedrndtabetrcs 

a„dthattheneuropath,esnoted.ndiabetesresu.tedfromthisdeHc,t. 

,0008, There were ten clinical studies performed between ,959 and ,993 o 
, Jne J utnity of a,pha-,ipo,c acd in diabetic polyneuropathy. (Zieg,er O ... 
:L,W 10.421, ,999). While sonre of these studies dentonstrated benefic.a. 
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.suUs on symptoms and nerve funct.on .es.. ™s. had des.gn flaws .ha. prevent an 
.neculvoca, conclusion regarding .he effecveness of .h,s «a.n,en.. Typically, doses of 
a,pha-hpo,c acid of 100-600 n,g per day for duralions ranging fn,m a few weeks to a number 
of n,on,hs yielded some pronnsing results. Of the 10 studies, only three were double- 
blinded, and .oge.her these co„s,..u,ed only 76 pat.ents. One s.udy showed a clear pos,..ve 
effect, another a trend, and the third no significant effects. Wh.le the rentain.ng stud,es. 
which were ether single-blinded or open-label, dentonst^ted sign.ficant beneficial effects ,n 
all bu, one study, the significance of such nondouble-blinded studies is considered less useM 

by many investigators. 

[00091 The first controlled clinical trial of alpha-lipoic acid was conducted by 
Ziegler and co-workers in 1995 and was called the Alpha-Lipoic Acid in D,abe«c 
Neuropathy (ALADIN, Study (Z.egler D, e. a,., D.t.olo^a 3S:1425. 1995). Patients 
m=328) wi.h Type II diabe.es who suffered from symp.oma.,c polyneuropathy, received 
intravenous placebo oroneof.hreedosesof alpha-lipoic acd (100, 600. 1.200 mg per day, 

for tee weeks. The To.al Symp.om Score (TSS), which measures in intenstty and 
frequency of pain, parasthesias. burning and numbness, decreed significantly by 
approximately 60 percent in the fee. wiU, two higher doses of alpha-lipoic acid, ^ese 
beneficial effects were noted as early as five days after ttte inifia.ion of *-PV. ^ ^ 
frequency of adverse effecs was s.m.lar among all .he groups wi,h *e exception of .he 1.200 
„g dose group, which experienced a sligh.ly greater rate of gas.roin.estinal s.de effects. 

,00101 The next follow-up investigation, the ALADIN II Study, utihzed a 
comb,na.ion of intravenous dosing and oral dosing of placebo and alpha-lipoic acid at levels 
of 600 or 1.200 mg per day for two years (Reljanov.c M. et al.. Free KaScal Res 31:171. 
,999) Intravenous administration for five days was followed by oral administration for the 
next two years. Sixty-five patients with Type I and Type U diabetes completed the study, 
which demonsirated ,mprovemen.s ,n sensory nerve and tibial nerve conduction velocfes 
wtth both doses of alpha-lipoic acid. In this study, the Neuroparhy Disability Score values 
were not significantly affected by either doseofalpha-liporc acd. There were no stgrnficant 

deferences between placebo and alpha-lipoic acid group w,th respect to the incidence or the 
severity of side effects during this two-year study. 
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lOOlll The ALADIN III study utilized placebo and alpha-lipoic acid (600 mg) 
administered intravenously for three weeks followed by 6 months of three t.mes a day (ttd) 
oral treatments to 509 patients witit Type .1 diabetes (Ziegler D, et al., Dia,e,es Care 
22 1296 1999). As evidenced by the TSS. neuropathy was significantly lessened ,n the 
alpha-lipoic acid group as compared with the placebo group. These beneficial effects were 
noted as early as three weeks into the smdy, and again, there were no significant differences 
between group with respect to side effects. 

(00121 The Oral Pilot (OPRIL) Study aimed to determine the effectiveness of 
alpha-lipoic acid administered orally (Ruhnau KJ, e. al.. D!abe, Me, ,6.1040, ,999). In the 
24 patients with Type II diabetes receiving either placebo or alpha-lipotc acid. 600 mg t,d, for 
three weeks, tmprovements in TSS in the feet and NDS scores were noted. Tlte plasma levels 
obtained with 600 mg tid orally had been previous,, shown to be similar to those obtained 
following 600 mg intravenously. No significant differences in side effects were noted. A 
subsequent study that demonstrated improvements in cardiac autonomic dysfunction using 
, mg per day orally for four months similarly demonstrated the relatively safe use of 
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alpha-Iipoic acid. 

,00131 A long-term (four year) study is being earned out to determine the 
effectiveness of orally administered alpha-lipoic acid with respect to the neuropathies 
associated with diabetes mellitus. In this Neurological Assessment of Thioctic Acid m 
Neuropadiy (NARHAN) I Study, results should become available in the next few years. 
Another similar study, NARHAN II, is designed to test parentally admimstered alpha-Upoic 

[00141 Dietary supplementation of chromium to normal individuals has been 
reported to lead to improvements in glucose tolerance, serum lipid concentrations, including 
high-density lipoprotein cholesterol, insulin and insulin binding (Anderson, CUn. P^chol. 
Biochem 4:31-41, ,986). Supplemental chromium in the trivalent form, e.g. chromic 
chloride, is associated with improvements of risk factors associated with adult-onset (Type 
II) diabetes and cardiovascular disease. 

100151 Chromium is a nutritiona„y essential trace element. The essemiahty of 
Chromium in the diet was established in 1959 by Schwartz, as cited in Pre.en, Kno.M,e in 
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page 57U fifth edUion (.984, the NutnUon FoundaUon, Was >n,o„, DC, 

Ch^o^u. depletion is charaeterized by the dtsturbattee of g.ueose, hp,d and pr te 

„e.ahohs. and h, a sHo«ened iifesp.. Ch.n,iu. is essentia, fo. °P'";; ; 
i„an,c„owninsuHn-depe„de„.sys.en,s(Bo.,eeta..,.o«Me™M...y.70:,449-U53, 1977. 

insufficient dieta.. eht^miun, has been hnked to hoth matunty-onset diabetes and to 
cardiovascular disease. 

100161 The prindpal energy sources for the body are glucose and fatty acds. 
Chronrtun, depletion results ,n b.ologrcally ineffective insulin and compromised ilueose 
metabolisnr. Under these conditions, the body must rely primanly on lip.d nretabohs. to 
meet ,ts energy re,u,reme„ts, resulting in the productionofexcessiveamountsoacetyl-CoA 
anaketone bodies. Someofthe documented aeetyl-CoA is diverted to increased cholesterol 

biosynthesis, resulting in hypercho,esterolem.a. Diabetes me.htus is charac.en.ed m large 
part by glycosuria, hypercholesterolemia, and often .etoacdos.s. The accelemed 
atherosclerottc process seen in diabetics is associated with hypercholesterolemta (Boyle et 

supra.). , 

100171 Chromium functions as a cofactor for insulin, ft binds to the msuhn 

receptor and potentiates many, and perhaps all, of its Actions (Boyle et al., These 
functions include, but are not limtted to, the regulationofcarbohydrate and Uprdmetabohsm. 

.Presen, Kno.le^Se in NuMUon, supra, at p. 573-577). The introduction of morgan.c 
chromium compounds.. ..into individuals is not partreu,ar,ybenef,c.al.Chrom,umm,rst 

be converted endogenously into ^ organic complex or must be consumed as a b.ologtca^ 
active molecule. Only about 0.5ro of ingested inorganic chromium is assimilated mto the 
body (Recon,n.naeci Daily Allowances, Ninth Rev.sed Ed.tion, The Nat.onal Academy of 
sciences, page 160, .980). Only .-2% of most organic chrom.um compounds are 

assimilated into the body. 

,00,81 U S. Patent No. Re. 33,988 discloses that when selected essenttal metals, 
including chromium, are administered to mammals as exogenously synthesized coordinatton 
complexes of picolinic acid, they are directly available for absorption without compet.t.on 
from other metals. Th.s patent describes a composition and method for se.ect.ve,y 
supp.ementing the essentta. meta.s .n the human diet and for faci.itating absorptton of these 
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.e.aU by i„.es.ina.oeUs. These complexes are safe, ,nexpe„s,ve,b,oc„.pa.iMe and easy .0 
produce. These exoge„ous,ysy„.hesi.ed essentia, metal eoordina.io„co.p.exesofp.co.,n,c 

ac,d (pyrid,ne-2-earboxyUe ae>d) have the following struetural formula: 



,00,91 wherern M represents the metalhe eat,on and n is equal to the eatton's 
valence. For example, when M ts Cr and n=3. then the compound is chromic tripicolinate. 
Other chromium pieolinates disclosed include chromic monopicolinate and chrom.c 

dipicolinate. • ttq 

,00201 The U.S. Recommended Daily Intake (RDl) of ehrommm ts 120 pg. U.S. 
Patent No 5,087,623, the entire contents of which are hereby incorporated by reference, 
„s:headm,n,strat.onofchromic.Hp,colinateforthetreatmemofadult.o„^^^^^^^^^ 
in doses rangmg from 50 to 500 pg. Intemational Patent Apphcat.on No. W096/35421 
the 1 Of high doses of chrom.c tnp.coUna.e (prov,di„g 1,000-10,000 pg 
chromtum/day) for reducing hyperglycemia and stabrh^ng the level of serum glucose ,n 
humans w,th Type 1. diabetes. U.S. Patent No. 5,789,40. discloses a chrom.c tnp.cohnate- 
biotin composition at,d its use in lowerirrg blood glucose levels in humans wtth Type 

diabetes. ^ , 

,00211 U.S. Patent Nos. 5,087,623; 5,087,624; and 5,175,156. the ennre contents 
of which are hereby incorporated by reference, d.sclose the use of chromtum tripicolittate for 
supplementing dteta^ chromium, reducmg hyperglycemia and stabilizing serum glucose, 
increasing lean body mass and reducing body fat. and controlling blood serum hp.d leve. 
mcludmg the lowering of undesirably high blood serum LDL— .eve. .d he 
.ising of blood serum HDL-cholesterol levels. U.S. Patent Nos. 4.954.492 and 5.194,6 5. 
.heentirecontentsofwhich are hereby incorporatedby reference, describearelate^ complex, 

chromic nicotinate, which ts also used for supplememmg dietary chromium and lowenng 
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following structures: 



N /COOH 



^ ^ COOH 



picolinic acid 



nicotinic acid 



,00221 Nicotinic acid and picolimc acid fonn coord.nat.on complexes w„h 
monovalent, d.valent and trivalen, metal ions and facilitate the absorption of these metals by 
ttansporting them across intestinal cells and into the bloodstream. Chromium absorptron m 
rats following oral admm.stration of CrCl, was faclitated by the non-stero.dal antt- 
inflammatory drugs (NSAIDs) aspirin and indomethacin (Dav.s et a>., J. N.r.,>o.R^ 
15-202-2.0 1995; Kamath et al., / N..,rUion 127:478-482, 1997). These drugs ,nh,b,t the 
enzyme cyclooxygenase Which convensarachidonic acid to various prostaglandins resuh^^^^ 

chromium absorption. 

,00231 Additional pharmacological compositions and methods for tmprovtng 
insulin sensitivity, reducing hyperglycemia, and reducng hypercholesterolem.a are needed^ 
A new, more effective, less expensive treatment for obesity wUh mmrmal side effects would 
be a boon to reducing the symptoms associated with diabetes. 

<:,imman/ of the Invention 
,00241 The presem invention is directed to compositions and methods for 
improving insulin sensitivity, reducing hyperglycemia, and reducing hypercho.es.erolem.a 
,„ one aspect of the invention, a composition inCudmg at least one chrom.um complex and 
alpha-lipoic acid is disclosed. Advantageously, the chromium complex may tnclude 
chromium picolinate, chromium nicotmate. chromic tripicoUnate, chromic polynicoUnate, 
chromium chloride, chromium histidinate, or chromium yeasts. 



-7- 



in one aspec. of the tavemion, .he co™pos,.,o„ n,ay .ndude a ehelating 
agen, Theche,a„„gagentmaybep,coHnicaoid,nico.inicacid,orbo,h. 

P.ferah.y, .he chro^.u™ complex and a,pha-hpoic acid are coa.ed on *e head.e.. 
Op,ionany.fl,e.ab.e.,capsu.e.ornnc«,beadiscoa.edwi.hane„.ericcoa,.ng. 

,0027, in ye, another aspec. of .he ,nven.,on, .be chrcnnun, complex and .he 
a,pha-hpoicacida.e.nara.,oofbe.weenabou.l:25.oU000(w/w, 

,0028, Advan.ageous,y, .he con.posi.ion may include a. ieas. one 
, .„h,bi.o. a —c, and a sahcn-coniain.ng be.b. The cyci^a. 

,„hib,.or .ay include indomChacin, ibuprofen, ace.an..nophen. or naproxen The s .,c,„ 
o .a n,ng herb nray .nCude Bos.eU. sen.a (.an« Be.,a ..a (swee. b,r h), 

willow). Preferably, the mucolytic is guaifenes.n. . m.reof is 

,„02„ A method of improving insulin sensitivity in a subject tn need thereof s 
,.ew.s contUated, The method includes adm.„,s.er,ng to a subject a pha^ac^tca^y 
Lve dose of alpba-lipoic acid ,n con,„c..on w,.h a, leas, one chrom.um complex^ T.e 
complex canbe Chromium picol,na.e,cbrom.ummco.ina.e,chrom.e.r.p.eol.na.e, 

chrom.cpo,ynico,i„ate,ch«,mium chloride, chromiumbistidinate, or chromtumye..^ 

iLo, The method may .nclude .be admimsiration of a. leas, one uncompl ed 
chelating age t such as p.coUmc ac.d, mco.m,c ac.d, or bo.h. Advantageously, the me.^ 

destheadministrationofatleastoneofacyclooxygenase,*^^^^^^ 
" a salicn-contaming herb. «, .e cyCooxygenase ...b.tor .s 
^uprofen, acetaminophen, or naproxen. In ye. another aspect of the ,nvent.o , the s em 
claming hetb may include — serr.a (fra«), .... >e.a (sweet b.rcb. 
,whiteb,rch),..>.-. C— t), 



willow). Advantageously, the mucolytic is guaifenesin. , ,w,„f is 

1003,1 A method of reducing hyperglycemia in a subject ,n need thereof 
provided. Asubject is adr„inisteredaphan.aceutical,yeffect,vedose of alpha-Upoicactdm 

conjunction w.th at least one chromium complex. Preferably, the — " -P ^ J 
Chromium p.colinate, chromium nicotinate, chromic tripicolmate. chrom.c polyn — 
chromium chloride, chrom.um h.s.,d,na.e, or chromtum yeasts. In some embod.ments, 

"""tr .n ye. another aspect of the inventton, a method of reduc.ng 
Hypercholesterolemia ,„ a subject ,n need thereof is disclosed. The method includes 
administenng a pharmaceutically effective dose of alpha-lipo.c acd m -.unc.tonw^^ 
one Chromium complex to a subject. The chrom.um complex may mclude c^om.um 
picolmate. chromtum mcotinate, chromic trtpicoUnate. chromic polynicottnate, chrom.um 
chloride. Chromium histidinate, or chromium yeasts. Optionally, the method of reducmg 
Hypercholesterolemia additionally includes administering a chelating agent such as ptcohmc 
acid, nicotinic acid, or both pieolinic acid and nicotinic acd. 

Pi I lili-il r"-" r""" ^"'^'"''^ Embodimen t 
,00331 The disclosed irrvention relates to compositions for the reduC.on of 
symptoms associated wttHd,abe,es.Addit,ona,ly,meti,ods for improvmg insulin sens,tw,ty^ 

rims hyperglycemta, and reducing Hypercholesterolemia are likewise contempla. . A 
primary basis of the present invenfon is the novel and unexpected " 
oadnnnistration of an effective dose of a chrom.um complex .n comb.nafon w.th alpha 
HP0.C acid produces a synergistic improvement of insulin sensitivity, reductton of 
hyperglycemia, and reduction of hypercholesterolem.a. 

10341 The terminology used in the descnptton presented herein is not .ntended to 
He interpreted in any limited or restrictive manner, simply because ,t is be.ng ut.Hzed ,„ 
eonjuncion w.th a deta.led description of certain specific embodtments of the .nvent,^^ 
Fulrmorcembodimentsofthe invention may.nc.ude several novel features, no stngle one 
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ofwhich .ssolelyresponsibleforits desirable a— or wh,ch is essential.^ 

invention herein described. 

,00351 InsuUn resistance of skeletal muscle glucose uptake is a prommen. feature 
of Type II diabetes and phannaco,og,cal intervent.ons are d.rec.ed to improving tnsulm 
se„s,tiv„y. Complexesofchromiunrhavea,sobee„shownto,mproveinsulinsensitiv,ty,na 
number of experimental and clinical trials. As used herein, the term "chrom.um complexes 
or "Chromium complex" includes, without limitation, chromium p.colinate. chrom,c 
tripicolinate, chromium n.eot.nate, chrom.c polynicotinate, chromium chloride, ehromtum 
histidinate, and ch^mium yeasts. Overado.en studies tn the las, 30 years have reported on 

.be effects of chromium supplementation in subjects with Type .1 diabetes. Chromtum 
picohnate, for example, has been reported to generate positive effects in terms of increasmg 

insulmsensitrvity. There have beenno documented toxtceffectsmanyofthe human studtes 
mvolving supplemental chromium, on people wiUt varying degrees of glucose .ntoleranec 
ranging from mild glucose intolerance to overt Type II diabetes. 

,00361 There have been more than 23 pubUshed chromium supplementatton 
studies over ttte past three decades involving subiects who do no. have clinical diabetes. All 
but five of these reported at least one significant positive effect of supplemental ehromtum^ 
The most readilyobserved benefit reported in themajorityofthestudieswastmproved blood 

sugar and/or insulin. 

,00371 In addition to improvements in blood glucose and msulm due to 
supplemental chronnum complexes, there have been at least e.ght stud,es mvolving 
cLium supplementatton of subjects without diabetes whose blood liptds tmproved 
following chromium supplememation. Such .mprovements are usually greatest m subjects 
„,th the highest blood lipids, but significant changes may take several months to appear, n 
some embodtments. compositions comprising an effective dose of a chromium are provdeti^ 
AS used herein, an effective dose of a chromium complex is preferably a dose ^at wou^d 
provide between about 100 pg/day to about 2000 pg/day of chromium. Spec.fieally, e 
effective dose of chromium is about 200 pg/day, 400 pg/day, 500 pg/day, 600 pg/day BOO 
pg. 1.000 pg/day. or 1.500 pg/day. Preferably, the effective dose of ehromtum ts 1,000 
Hg/day. 
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100381 The compositions additionally include an effective dose of alpi^a-l.po.c 
acid (ALA,. Alpha-Hpoic acd (ALA), a natural occurring compound frequently used for 
.eaunent of dra.et,c polyneuropathy, enhances glucose utihzation in various e.pe— 
models. Advantageously.the composition wdl,„cludcalpha-,,poicac.datadoseo between 

a,out 10 to 1,000 mg/day, more preferably, the dosage is between about 50 to 500 mg/day. 
Most preferably, the dosage is about 100 mg/day. 

,0039! Advantageously, the composit,ons include chromium complex and alpha- 
Upoic acid in a ratio of between about 1:5 to 1:10,000 (w,w,. Preferably, the ratio o 
l.ium complex to alpha-lipoic acid is between about 1.5 to 1:1000 (w,w). Mos 
preferably, the compositions comprise chromium complex and alpha-hporc acrd m a ratto 
between about 1:100 (w/w). 

100401 While the chromium complexes aid in Ore abson>tion of chrom.um by 
intcsttnal cells, in some embodiments, uncomplexed chelating agents are advantageously 
included m Ute composttrons to facilitate absorption of other mgested chromium as well as 
other metals including, but no. Umited to, copper, tron. magnes.um. manganese, and zmc^ 
suitable chelating agents include picoUmc acid, mcottnic acid, or both P- ^ - 
nicotmtc acd. Thus, the compositions of the disclosed invention are read.ly a so rbable 
forms of chromium which also facilitate absorption of other essential metals m the human 

100411 The chromium complexes of the disclosed mvention have the same uses as 
aescribed for chromic trip.colinate ,„ U.S. Patent Nos. 5,087.623, 5.087.624 and 5 174.156 
namely supplementing dietary chromrum. lowering blood glucose levels m d.abet.^ 
.owering serum lipid levels .d increasing lean body mass. Add.tionally, the chromrum 
complexes of the present invention act to treat symptoms associated w,th d.abete. 

10042] Advantageously, the chromium complexes are synthetic. The synthests 
ana use of chromium picoUna.es is descnbed .n U S, Patent Nos. Re33,988 and 5,087,623^ 
Chromic tripicolinate is available ftom health food stores, drug stores and other commercral 
sources. T.e synthesis and use of chromic polynieotinate is described in U.S. Patent No. 
5,194,615. 
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,00431 The chelating agents such as p,col,nic acd and nicotinic acd are ava.lable 
.any co.ntetcia, sources, tncMing Sign,a-AMnch CSt. Lou.s, MO) (p.co.in.c acid; 
catalog NO. P5503; nicotinic acid; catalog No. PN4126). Preferably, the rafo of the 
chrontiu. contplex to the chelat.ng agent front ahout 10:1 to about 1:10 (w/w), more 
preferably front about 5:1 to about 1:5 (w/w). Alternatively, the ntolar ratio of chromtun, 
complex to the uncontplexed chelating agent is preferably 1:1, and may be ftom about 5:1 to 

about 1:10. . . ^ 

,00441 A variety of dehvety systems are available to dehver the composmons to a 
subject in need thereof Preferably, the compositions of the disclosed invent.on are prepared 
by incorporating the components into a phaonaceuttcally acceptable carrier, including but not 
limited to tablets, capsules and microbeads, preferably sugar beadlets or microcrystalhne 

cellulose. , . ^ 

,00451 For oral administration, the chromium complex may be incorporated tnto a 
tablet, aqueous or o,l suspens.on, disperstble powder or granule, microbead, emulsion, hard 
or soft capsule, syrup or elixir. The components of the composition may also be admtntstered 
separately. Compositions may be prepared accordmg to any method known in the art for the 
manufacture of phamtaceutically acceptable compositions and such compositions may 
contain one or more of the following agents: sweeteners, flavoring agents, colonng agents 
and preservatives. Tablets containing the acfve ingredients in admixture with non-toxtc 
phamtaeeutically acceptable exctptents suitable for tablet manufacture are acceptable^ 
"Pharmaceutically acceptable" means that the agent should be acceptable in the sense of 
being compatible w,th the other tngredients of the formulation (as well as non-i„Jun„us to 
the individual). Such excipients include inert diluents such as calcium carbonate, sod.um 
carbonate, lactose, calcium phosphate or sodium phosphate; granulating artd disintegratmg 
agents, such as com starch and alginic acid; binding agents such as starch, gelatin or acac.a; 
and lubricating agents such as magnestum stearate. steanc actd or talc. Tablets may be 
uncoated or may be coated with known techniques to delay disintegration and absorptton m 
the gastrointestinal tract and thereby provide a sustained action over a longer penod of ttme. 
For exantple. a time delay matenal such as glyce^l monostearate or glyceryl stearate alone 
or with a wax may be employed. 
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,0046, in mother p.fe.ed en,bodi.e„,, .aHets, capsu.es o. — - 
... L an e„.eoc coa.n. w.. .even. — .„ *e aC.c en— 
.o.aoh. instead, th,scoat.nsd,sso.ves,n.hes™aUintes«neatan,ore„eu,r^^ PH. Because 

..ain c— complexes .a. .e .o. a. *,s ne... pH *a„ a. .He ac, .c H . 
.He s.™c., enhanced abson^tton occurs because .he chron^.un, complexes ren,a, 
lL..an;,nUe.un.«.He..ach.hesn,an— .SucHen.eHccoa.edco„^^^^^^^^^^^ 

:led by Bauer e. aU Co.e. — ' ' f 

Stress, WasMns.on, DC. ,998, *e en.i. con.en. or Which are hereby .n 

'''""'.lo*,, Fonnu.a.io„s for oral use n,ay also be presented as hard gelatin capsules 
^hereil .he aCve insredien. is nrixed w..h an iner. sohd ..uen. for ex^ple c.cn™ 
earb„„a.e, calcun, phosphate or .aolin, or as soft ge.atin capsules ^'^^J^ 

,0048, Aqueous suspensions may coniain the chromium complexes of the 
invention in admixture with excipients for the manufacture of aqueous susp_ Sue 
excipiems include suspending agents, dispersing or wemng agents, one or 
Selves, one or more colonng agents, one or more flavoring agents and one or more 
sweetening agents such as sucrose or sacchann. 

,0049, Oilsuspensionsn,aybeformulatedbysuspendingtheac..vemgredte.m 

, vegetable o.l, such as arachis oil, olive oil, sesame oil or coconut oil, or in a mineral o.l 
r:ii,uidparaffin.THeoilsuspe„s.on may conta.na.h« agent, such asbeeswax, 

: paralorce.,.coho.. Sweetemngagen.,suchasthosesetfo„habove,.^^^^^^^^^^^^^^ 
agents may be added to provide a palatable oral preparation. These con.pos,..ons may be 
led by an added an.,ox,da„. such as ascorb.c ac.d. Dispcible powders and granules 
rrLl n suitable for preparation of an aqueous suspension by the addinon of water 
;itheact,vein.ed.entinadmixmrew.thad.spersmgorwe..,nga^as^^^^^^^ 

agent, and one or more preservatives. Additional excipients, for example sweeten.ng. 
flavoring and coloring agents, may also be present. 
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,0050, S^ps ana eUxi. .ay be — w.H swee.en.g a.en., as 
, J, so,..o, 0. sucose. such — o„s ™ay also co„.a,n a — , 
preservative, a flavoring or a coloring agent. 

,005.1 The oral formulations described above may also mclude asp nn 
, Jalicybc acid), other sal.cylates, or another NSMDs such as .ndomethacin, .buprofe. 
:l,nophe„, naproxen or .y drug capable of i«ting the cyCooxygenase pathw 
Ig to prostaglandin synthes.s. Tb.s resuUs in a decrease in m.estinal mucus ^du.t. 
Ir intestinal pH whrch facU.a.es absorption of the chrom mm ^^^^ 
presen.inven.ion. Theoralcomposit-onsmay further includemucolyt.cs such g— 
nd .he h.e, to ,nh,bit,n.es.ina, mucus production, and/or acids such as ascorbrcacdcun 
;ldthe,.e to lower .ntest,na,pH.lnc.usio„ofoneorbothofthesecompoundsfur^^^^ 

lis Chromium absorption. There are two fomts of cyclooxysenase (cox), coxl a^d 
enhances cnroimu f . xTCATrx; The cox2 isozyme promotes 

C0X2, which d,ffer in .heir sensitivity to mh,b,t,on by NSAIDs. The cox2 y P 

prostagland.n formation a. sites of inflammat.o„, but not at other s.tes such as 
::Lin. tract. In contrast, relat.vOy selective inh,bi.,on of cox. fac„i.a.s c ™m. 
J icohnate and chromic polynicotina.e absorp..on. Although the seleCve o 
r: s desirable, any inhib.tor or cox. or cox. can be formulated w,.h .he chrom. 

c nateandch.m,cpolyn.cot,na.ecomposi.,onsofthei„vent.on. Cox.^^^^^^^^ 
jLytics may also be coadm.ms.ered w,th the Comic tripioolinate and chrom 
licotil compositionsofthcnvenfon. - amount of these drugs formula.dw.^t 

oa mtmstered w,.h the chrom.c tnpicoHnate compos.tions of .e — n - a f. ow. 
coxinhibi..ons, between abou.50mg and 500 mg; mucolytics, betweenaboutlOmg and 250 

mg.,andacids.betweenabout50mgandabou.l,000mg. the 
,00521 The coadministration or formulation of sal.c.n-con.a,n,ng herbs wrth the 
eompos,t.ons of the invention is also contemplated. Cass . herbs, as documented ,„ the 
ZLan Herbal Products Assocat.on. — S.fe, (h- -ha - 

ly consumed when used appropnately), such as W-a serra.a (fVanlcncense), Ben., 
!! sweet btrch, ..... (wh.te birch), ...... .W. (meadowsweet 

0.1.a ,roc...e.s (wintergreens), Pop„/. ^a.a,n,era and Po,ulu. J^c. ( Im 
0 ad), and ..a (white willow) are .1 salicn-contahting plants w.th sahcylate-h.e 
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« es These herbs suppress prostaglandin synthesis by cox inhibition, thereby 

^^^^^ 

a descnption of coated bead.cts, see. for cxantpie, Carstensen J. . 
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between about 50 and 10,000 m ^ between about 200 and 500 micrograms 

100 and 1,000 micrograms per day; more preterabiy, 

per day of chromium. admimstered to an 

rnns61 Similarly, the dosage range of alpha lipoic 

rr: - 
rr— ::;;r-:r. 

f ^-.rh nther The adm nistration can be by any oi 
given within one hour of each other, ine d , ,vill in the art 

complex in concert with alpha-hpo.c ao.d. These ex^p 

— . a... .e .ope o. .e '^^^^^^^Z - ^ 

described below can be opUm.zed usmg empmcal techn.q 



of skill would be able to use the teachings 
o.d,n»y SK,U in the an. Moreover, arusans of .U w ^ ^^^^^^^ ^^^^^^ 

..scribed in .he following examples to practtce .he full scope 
herein. 

EXAMPLE 1 

3r;Z;T^^minisWion of at leas, one chrom.um 
The synergtsttc effect o ^^^^^.^^^^^ ^.^ 

con,p,exandalpha.ipoicacidonthepro™t,onofglucosj 

„p.col.nateandalpha.lipo,e.d — 

.uscle ntode, of T^e II d.abetes ^ esu^ ^ ^^^^^^^ 

complex and alpha-hpotc acid are .Uustrated ,n Table 1. 

„f c„-adn,inis«ion of a chronnun, complex and .p a f 
glucose uplake in an.v.™huma„skeletalmusclemodelofType..d.abetes. 



Increase ta Insulta S.im«U«d over B..al 




„f at least one chromium complex and ALA when 
,0060, The comb,nat,on of a. least on ^^^^^^^^^ ^^^^^^^ 

.„a,ed >n an . human skeletal muscle mod 1 oT^^ ^^^^^^^^^ 
with respect to its ability to promo.e glucose uplake. Thts 
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, H AT A in soecific ratios, can improve the impairment in insulin 
a chromium complex and ALA, m speciiic 

sensitivity that is characteristic of Type II diabetes. 

EXAMPLE 2 
INCMASINGJNSUU^ 
,00611 An adult human subject suffering from Type 11 diabetes is identified. 

synergistically mcrease .he subject's sensi.ivUy to ,nsul,n. 

,0062, I. will be apprecated .ha. aUhough spec.f,o embod,me„.s of .he 

. Jn ha e been described herein fo, .he purposes of U.ust..,on , vanous ™od,ficat,ons 
:X-dc.,.hou.dev,a.,„,.otn.hesp,ri.andscopeof.he,„ve„..o„.— 

i„ven.ion is no. limi.cd except as by .he appended claims. 
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